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FLOOR CLOTH FOR USE IN VACUUM CLEANER AND APPARATUS OF 
VACUUM CLEANER FOR ROTATABLY DRIVING THE FLOOR CLOTH 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a vacuum cleaner, and more particularly to an 
apparatus for rotatably driving a floor cloth of a vacuum cleaner for performing a floor 
mopping in addition to a dust suctioning of the vacuum cleaner. 

2. Description of the Related Art « 

Generally, a vacuum cleaner performs a dust removing process by drawing in external 
air with foreign substances with suction force of a fan motor, and filtering the foreign 
substances with a filter. 

As shown in FIG. 1 , such vacuum cleaner includes a dust collecting chamber (not 
shown) having a dust filter mounted at a front inner portion of a cleaner body 1, and a fan 
motor (not shown) formed at a rear portion of the cleaner body 1 . Further, the vacuum 
cleaner includes a suction assembly 9 that is removably connected to a hose 3 connected to 
the dust collecting chamber of the cleaner body 1, a handle portion 5, and a plurality of 
extension pipes 7. 

In the conventional vacuum cleaner constructed as above, as the fan motor is driven, 
the dust collecting chamber of the cleaner body 1 is subject to a negative pressure with 
respect to outer atmosphere. Accordingly, external air and foreign substances are drawn into 
the dust collecting chamber through the suction assembly 9, the extension pipe 7, and the 
hose 3. During this process, the foreign substances are filtered out by the filter (not shown), 
and the clear air is passed through the fan motor and discharged out through an exhaust grill 
(not shown) formed at a rear side of the cleaner body 1 . 
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. Undesignated reference numeral 6 refers to a driving switch for\on-off controlling the 
cleaner. 

Although such vacuum cleaner can clean a pile of dust on a cleaning surface to some 
extent, there still is a shortcoming in that the vacuum cleaner cannot be useful when cleaning 
dirt or foreign substances stuck on the cleaning surface. Accordingly, for cleaning the dirt or 
foreign substances stuck on the surface, it takes a considerable time and separate labor. 

SUMMARY OF THE INVENTION 

The present invention has been made to overcome the above-mentioned problems of 
the related art, and accordingly, it is an object of the present invention to provide a floor cloth 



3 10 for use in a vacuum cleaner having an improved structure for mopping a floor by rotatably 
^ driving a floor cloth separately mounted on a suction portion of the vacuum cleaner, and an 



apparatus of the vacuum cleaner for rotatably driving the floor cloth. 

In order to accomplish the above object, in an apparatus for rotatably driving a floor 
cloth employed in a suction assembly of a vacuum cleaner that draws in and collects air and 

15 dust in a dust collecting chamber through an air path connecting a suction assembly to a 

connecting pipe by a negative pressure generated by an operation of a driving portion that is 
activated by manipulating a driving switch of a handle portion, the apparatus according to the 
present invention includes a rotary member rotatably disposed on a lower end of the suction 
assembly, for supporting the floor cloth cleaning a cleaning surface; rotary driving means on- 

20 off controlled by the manipulation of the driving switch, for supplying a driving force for 
rotating the rotary member in an on-state; and power supplying means for supplying an 
electric signal from the manipulation of the driving switch to the rotary driving means. 

Here, the rotary driving means includes a bi-directional rotary motor having a pair of 
rotary shaft portions formed on both sides of the rotary motor and simultaneously rotated 

25 with each other by the power supplied from the power supplying means, and a power 
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transmission unit disposed for transmitting the driving force of the rotary shaft portions to the 
rotary member. 

The power transmission unit includes a pair of worm gear members connected to the 
rotary shaft portions for being rotated in the same direction as the rotary shaft portions are 
rotated; and transmission gears meshed with the pair of worm gear members for converting a 
rotational force of the worm gear members into a perpendicular direction and transmitting the 
converted rotational force to the rotary member. 

In order to accomplish another object, in a floor cloth removably employed in a 
mounting portion at a lower end of a suction assembly of a vacuum cleaner, the floor cloth 
for mopping impurities on a cleaning surface according to the present invention includes a 
body contacting the cleaning floor; a removable layer attached to an upper surface of the 
body, supportable by a binding force with removable means formed on the mounting portion; 
and supporting means for improving cleaning efficiency by preventing deformation of the 
body and enabling easier contact against the cleaning surface, when the body contacts the 
cleaning surface. 

The supporting means includes a supporting member disposed between the body and 
the removable layer, for recovering the body into an original shape, elastically. 

It is also preferable that the supporting means includes a protruding pattern protruding 
from a lower surface of the body contacting the cleaning surface in a predetermined pattern. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above object and other features of the present invention will be clarified by the 
following description with the attached drawings, in which: 

FIG. 1 is a schematic perspective view of a conventional vacuum cleaner; 

FIG. 2 is an exploded perspective view of a rotatable floor cloth driving apparatus of a 
vacuum cleaner according to a first preferred embodiment of the present invention; 
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FIG. 3 is a plan view showing the structure of the rotatable floor cloth driving 
apparatus of FIG. 2 being assembled; 

FIG. 4 is a bottom view of a suction assembly of a vacuum cleaner according to the 
first preferred embodiment of the present invention; 
5 FIG. 5 is a perspective view showing the main portion of the suction assembly of the 

vacuum cleaner according to a second preferred embodiment of the present invention; 

FIG. 6 is an enlarged sectional view showing the connecting portion of FIG. 5 being 
connected; 

FIG. 7 is a perspective view showing the main portion of the rotatable floor cloth 
10 driving apparatus according to a third preferred embodiment of the present invention; 

FIG. 8 is an exploded perspective view showing the rotatably floor cloth driving 
apparatus according to a fourth preferred embodiment of the present invention; 

FIG. 9 is a bottom view showing the suction assembly of the vacuum cleaner 
according to a fifth preferred embodiment of the present invention; 
1 5 FIG. 1 0 is an enlarged sectional view taken on line I-I of FIG. 9; 

FIG. 1 1 is a schematic perspective view of a floor cloth shown in FIG. 9; 
FIG. 12 is a sectional view taken on line II-II of FIG. 1 1 ; 

FIG. 13 is a rear perspective view schematically showing a floor cloth of the rotatable 
floor cloth driving apparatus of the vacuum cleaner according to a sixth preferred 
20 embodiment of the present invention; and 

FIG. 14 is a sectional view taken on line III-III of FIG. 13. 

DETAILED DESCRIPTION OF THE PREFERRED EMBO DIMENT 

This invention will be described in further detail by way of example with reference to 
the attached drawings. Throughout the description, the like elements will be given the same 
25 reference numerals while repetitious description will be omitted as much as possible. 
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\ As shovwJ>in FIGS. 2 through 4, the rotatable floor ^oth driving apparatus according 



to the firsU$referred embodiment of the present invention includes a pair of rotary members 
30 rotatably disposed on a lower portion of a suctiofi port body 12 of the suction assembly 10 
of the vacuum cleaner for supporting a pair offloor clothes 60, respectively, a rotation 
5 driving means on-off controlled through a Manipulation of a driving switch 6 formed on a 
handle portion 5 (see FIG. 1) for providing a driving force for rotating the rotary members 30, 
and a power supplying means 20 for/supplying electric signal from the manipulation of the 
driving switch 6 to the rotation dprving means. 

The power supplying mfeans 20 is formed on the extension pipe 7 in near to the 
10 suction assembly 1 0, in a space separately defined by a protective cover 1 8 that screens the 
power supplying means 20 from an air path inclusive of the suction port 16. The power 
supplying means 20 is/disposed in the space, and includes a power terminal 21 electrically 
connected to the driving switch 6 of the handle portion 5 and a power conductor 22 for 
electrically connecting the power terminal 21 with the rotation driving means. 
15 The rotation driving means of the suction port body 12 includes a bi-directional rotary 

motor 50 having a pair of rotary shafts simultaneously rotated by the power supplied through 
the power terminal 21 and the power conductor 20 in an opposite direction, and a power 
transmission unit 40 connected to the pair of rotary shafts of the bi-directional rotary motor 
50, respectively. 

20 The power transmission unit 40 includes a pair of worm gear members 4 1 that are 

simultaneously rotated together with the rotation of the bi-directional rotary motor 50, and a 
pair of transmission gears 42 engaged with the pair of worm gear members 41 and rotated in 
a perpendicular direction with respect to the rotation of the pair of worm gear members 41 . 
^ v_ Th^pair of rotary members SO^hiounted on the lower portions of the transmission 

25 gears 42 for transmitting the rotational force from the rotational movement of the bi- 
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directional rotary motor 50 to the floor clothes (TO. The rotary members 30 are passed 
through the bottom surface of the suction port body 12 from the lower side of the suction port 
body 12, and connected to the transmission gears 42. 

Meanwhile, the ends of the rotary shafts of the bi-directional rotary motor 50 are 
connected with the ends of worm gear members 41 by a pair of joint connecting members 51 
disposed therebetween, while unconnected ends of the worm gear members 41 are rotatably 
inserted in holes of fixing brackets 13, respectively. 

HereTJ»r cleaning the impurities on the cloning surface more efficiently, it is 
preferajzle that the floor clothes 60 mouptedon the rotary members 30 are rotated in the 
10 opposite direction?. According^it is preferable that the threads are formed on outer 

circumference of the wofm gear members 41 in an opposite direction, and the transmitting 
gears 42 are rotated in the opposite direction during the operation of the bi-directional rotary 
motor 5j[ 

The undesignated reference numeral 14 refers to a protective cover for protecting the 
1 5 power transmission unit 40. 

^ ^ Mearpvhile, as shown in FIG. 4, removing means 30a is provided on the lower ends of 
the paipm rotary members 30, respectively, for removably cjerfinecting the floor clothes 60. It 
is preferable that the removing means 30a is a fabric fastening member such as a Velcro 
fastener. Removable fabric layers 60a are unifonmy formed on the upper surfaces of the 
20 floor clothes 60 that contact the rotary memj?6rs 30, so that the floor clothes 60 can be 

attached and removed to/from the remoymg means 30a. It is preferable that the removing 
layer 60a is formed of a fabric that corresponds to the Velcro fasteners 30a. 
^ r j\ccprding to the second preferred em^mment of the present invention as shown in 



FIGS. 5 and 6, the rotation driving meanyncludes a rotary motor 50 and a power 
25 transmission unit 40. The power transmission unit 40 includes a transmission gear 42 



6 



AB-1129 US 

connected to the rotary members 30, and worm gear members 41 ana 41' having worm gear 
portions 41a and 41a' formed on the outer circumference of the *vorm gear members 41 and 
4T and engaged with the transmission gears 42, and connecting portions 41b and 41b' 
formed on respective ends of the worm gear members 41/and 41'and connected with the 
rotary shaft portions 50a of the bi-directional rotary mGtor 50 in a key way. 

The connecting portions 41b and 41b' of the worm gear members 41 and 41 ' are 
rotatably inserted in the fixing brackets 13 in FIG. 2 at the inner side of the suction port body 
12, and then connected to the rotary shaft portions 50a of the rotary motor 50. 

Herep&s shown in FIGS. 5 and 6, the rotary shaft portions^Oa have key portions 50b 
of the rotary shaft portions 50a, while the connecting portions 41b and 41b' of 



1(k formed at ends < 



the worm gear members 41 and 41 ' corresponding to tile rotary shaft portions 50a have key 
grooves 41c and 41c' corresponding to the key portions 50b. The key portions 50b are such 
U formed that the section of the key portions 50b are in the non-circular shape. Accordingly, the 

• : ^ key portions 50b are inserted in the keygrooves 41c and 41c' for a relative movement. 

15 Accordingly, as the rotary slfaft portions 50a of the rotary motor 50 are rotated, the 

key portions 50b are connect^with the key grooves 41c and 41c' in a key way, and the 
rotational force is transmitted to the worm gear members 41 and 41 '. 

Further, albeit not shown, the key portions 50b and the key grooves 41c and 41c' may 
have various configurations. Also, the key portions 50b can be formed on the worm gear 
20 members 41 and 41 ', while the key grooves 41c and 41c' are formed on ends of the rotary 
shaft portions 50a. 

Meanwhile, it is preferable bearing members 41d and 4 Id' are provided to rotatably 
connect the unconnected ends of the worm gear members 41 and 41', which are unconnected 
with the rotary motor 50, with the fixing brackets 1 3 of the suction port body 12. 



7 



AB-1129 US 



Compared to the general connecting methods, such as connecting by joining 



connecting member 5 1 (see FIG. 2), connecting the rotary shaft portions 43b with the key 
portions 41b and 41b' in a key way can reduce the power loss durfng the power transmission 
from the rotary motor 50 to the worm gear members 41 and ^4 ', and thus simplify and reduce 
5 the manufacturing process and cost. 

FIG. 7 shows the rotatable floor cloth driving n(eans according to the third preferred 
embodiment of the present invention, including a bi-directional rotary motor 50 and a power 
transmission unit 40. The power transmission unit 40 includes worm gear members 41 and 
41 ' that have worm gear portions 41a and 4 La' formed on the outer circumference of the 
10 worm gear members 41 and 41 ' and engaged with the transmission gears 42, and connecting 
portions 41e and 41e' formed on respective ends of the worm gear members 41 and 41' and 
screwed to the rotary shaft portions 5pc of the rotary motor 50. 

Here, the screw connection is made by forming male threads on the outer 
circumference of either the rotary shaft portions 50c or the connecting portions 41e and 41e' 
15 and forming corresponding female threads on the ends of either the connecting portions 41 e 
and 41e' or the rotary shaft potions 50c. 

In this embodiment, the male threads are formed on the outer circumference of the 
rotary shaft portions 50c, while the corresponding female threads are formed on mount 
portions 41 f and 41f of the connecting portions 41 e and 41e' for partially receiving the 
20 rotary shaft portions 50c. It is also possible that the mount portions are formed on the rotary 
shaft portions 50c having female threads formed thereon, while the male threads are formed 
on the outer circumference of the connecting portions 41e and 41e\ 

Meanwhile, when the rotary shaft portions 50c are rotated clockwise on the center of 
rotation, the threads formed on the connecting portions 41e and 41e' and the rotary shaft 
25 portions 50c are left-hand threads for screw fastening purpose. When the rotary shaft portion 
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50c are rotated counterclockwise on the center of rotation, the threads of the connecting 
portions 41 e and 41e' and the rotary shaft portions 50c are right-hand threads. 

As described above, by the screw fastening of the worm gear members 41 and 41 * and 
the rotary shaft portions 50c, the secure connection is ensured, while the number of parts is 

5 reduced. Accordingly, the rotational driving force generated from the bi-directional rotary 
motor 50 is transmitted to the rotary members 30 with the least power loss. Further, thanks to 
reduced number of parts, the manufacturing process becomes simplified, while the 
manufacturing cost is considerably reduced. 

FIG. 8 shows the suction assembly 10 of the vacuum cleaner according to the fourth 

10 preferred embodiment of the present invention. According to the fourth preferred 

embodiment, the rotatable floor cloth driving apparatus of the vacuum cleaner includes a 
rotary driving means having a bi-directional rotary motor 50 and a power transmission unit 
40. The rotary driving means is protected by a casing member 24 that is separately disposed 
in the suction assembly 10 for screening the rotary driving means from an air path connecting 

15 the suction assembly 10 and the connecting pipe 7. 

As shown in FIG. 8, the power transmission unit 40 having the worm gear members 
41 and the transmission gears 42, and the rotary driving means having the bi-directional 
rotary motor 50 are enclosed in an upper casing 26 and a lower casing 25. 
. ry AlsopSS shown in FIG. 8, the^ower casing 25 has an opening 25a through which the 

20 transmission gears 42 are conriected to the rotary members 30, and a plurality of fixing 

brackets 25b as a mounting means that is for rotatably supporting both ends of the worm gear 
members 41, respectively. 

The upper casing 26 is connected to the upper portion of the lower casing 25, thereby 
screening the rotary driving means that is mounted on the lower casing 25 from the outside. 
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Further, it is preferable that the transmission gears 42 have connecting protrusions 42a 
protruding from the lower sides of the transmission gears 42 corresponding to the connecting 
holes 30a formed in the rotary members 30, for connecting the transmission gears 42 to the 
rotary members 30. 

5 & a <a As s Shpwn in FIG. 8, the connecting protrusj-cms 42a and the connecting holes 30a is 




shaped to have non-circular section. Accordingly, when the transmission gears 42 are 
connected to the rotary members 30, the^ower is transmitted from the transmission gears 42 
to the rotary bodies 30 with the leagi power loss. In this embodiment, the section of the 
connecting holes 30a and the connecting protrusions 42a is octagonal. 
10 Further, for transmitting the power from the rotary motor 50 to the worm gear 

members 41, the worm gear members 41 and the rotary motor 50 can be connected with each 
other in a key way. Here, the detailed description will be omitted since the same is described 
earlier in the previous embodiments. 

According to the rotatable floor cloth driving apparatus constructed as above, the 
15 rotary driving means is screened from the air path through which the air is passed, and is 
sealed. Accordingly, malfunction of the power transmission unit 40 or the bi-directional 
rotary motor 50 of the rotary driving means, which is caused by the impurities or foreign 
substances in the air, can be minimized. As a result, the durability of the rotary driving means 
is enhanced. 

20 FIGS. 9 and 10 are views for explaining the rotary members 30 of the rotatable floor 

cloth driving apparatus according to the fifth preferred embodiment of the present invention. 
According to the fifth preferred embodiment of the present invention, Velcro fasteners 30b as 
a removable means are seated on a plurality of recesses 30c that are formed on lower surfaces 
of the rotary members 30 around the center of rotation at a uniform distance from each other. 
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Here, the Velcro fasteners 30b are seated on the lower surfaces of the rotary members 
30 around the center of rotation at a uniform angle (120°) from each other. Although it is 
preferable that the section of the Velcro fasteners 30b is square, it is not strictly limited 
thereto. 

Further, the Velcro fasteners 30b are attached to the recesses 30c by an adhering 
means 30d, and in this embodiment, the adhering means 30d includes a double-sided sticker. 
In addition to the double-sided stickers, the adhering means 30d can use any proper ways that 
are well known in the art. 

According to the rotary members 30 constructed above, since the contact area 
between the floor clothes 60 and the rotary members 30 is increased, the binding force 
between the floor clothes 60 and the rotary members 30 is increased. Accordingly, the 
cleaning efficiency is improved. Also, by seating the removable means 30b on the recesses 
30c, attachment or removal of the floor clothes 60 becomes easier. 

Meanwhile, as shown in FIGS. 1 1 and 12, the floor clothes 60 ar$ removably 
employed on the lower ends of the suction assembly of the vacuum cleaner, for cleaning the 
impurities of the cleaning surfaces. Each floor cloth 60 includes a body 60c contacting the 
cleaning surface, and a removable layer 60a attached to the upper surface of the body 60c and 
supported by the binding force with the removable means formed on the mounting portion 
such as rotary member 30. It is preferable that the floor cloth 60 is shaped to correspond to 
the rotary members 30 the floor cloth 60 is attached to, and in this embodiment, the floor 
cloth 60 is formed to have circular shape. 

The body 60c of the floor cloth 60 contact the cleaning surface during cleaning 
process, and is made of a fabric that is usually used for mopping the floor. 

Here, the floor cloth 60 includes a supporting means for enhancing cleaning 
efficiency by preventing deformation of the body 60c in a contact with the cleaning surface 
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and also enabling efficient contact with the cleaning surface. The supporting means is 
disposed between the body 60c and the removable layer 60a, and includes a supporting 
member 60b for elastically returning the body 60c to an original shape. Here, it is preferable 
that the supporting member 60b is made of porous material such as a sponge, which would 
absorbed liquid during wet cleaning on the cleaning surface. 

Here, the body 60c and the removable layer 60a are sewed by sewing thread 62, while 
the outer circumference of the floor cloth 60 is covered by a protective member 60d for 
preventing fluffing of the fabric floor cloth 60. 

FIGS. 13 and 14 are views for explaining a floor cloth 61 for use in a vacuum cleaner 
according to the sixth preferred embodiment of the present invention. The floor cloth 61 
includes a body 61b, a removable layer 6 Id, and a supporting means for enhancing the 
cleaning efficiency by preventing deformation of the body 61b and enabling easy contact 
with the cleaning surface. The supporting means includes a supporting member 61c inserted 
between the body 61b and the removable layer 6 Id, and a protruding pattern protruding from 
the lower surface of the body 61c that contacts the cleaning surface in a predetermined 
pattern. 

Here, as shown in FIG. 13, the protruding pattern includes a plurality of protruding 
lines 61a protruding from the lower surface of the body 61c that contacts the cleaning surface 
in a linear pattern. It is preferable that the protruding lines 61a are made of the fabric 
identical to the fabric of the body 61c. 

It is also preferable that the body 61b, the removable layer 6 Id, and the supporting 
member 61c are attached to each other by adhesives such as bond, or the like. 

According to the floor cloth 61 constructed as above, due to the protruding lines 61a 
protruding from the surface of the floor cloth 61 attached to the lower end of the suction 
assembly 10, the old dirt on the cleaning surface can be efficiently floor mopped out. 
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The operation of the present invention will be described in greater detail with 
reference to the accompanying drawings. 

First, by manipulating the driving switch 6 (see FIG. 1) formed on the handle portion 
5, the fan motor of the cleaner body is driven, and accordingly, the dust collecting chamber is 
subject to the negative pressure with respect to outer atmosphere. Due to the negative 
pressure, the external air is drawn into the cleaner body together with dust and impurities 
piled on the cleaning surface in a direction indicated by a solid arrow of FIG. 4. 
Simultaneously, as the driving switch 6 is manipulated, power is supplied through the power 
terminal 21 and the power conductor 22 to the rotary motor 50. Accordingly, the rotary 
motor 50 is driven. Then the pair of rotary shaft portions 50a connected to the rotary motor 
50 are simultaneously rotated. Accordingly, the worm gear members 41 and 41 ' connected to 
the rotary shaft portions 50a are rotated in the same direction as the rotational direction of the 
rotary shaft portions 50a. Then the transmission gears 42 meshed with the worm gear 
members 41 and 41' are rotated in the direction perpendicular with respect to the rotational 
direction of the worm gear members 41 and 41', respectively. 

Since the transmission gears 42 are connected to the rotary members 30 mounted on 
the lower end of the suction port body 12, the rotational force is transmitted from the 
transmission gears 42 to the pair of rotary members 30 that are connected to the transmission 
gears 42. Accordingly, the rotary members 30 are rotated in the same direction as the 
transmission gears 42 are rotated. 

The floor clothes 60 are attached onto the lower ends of the rotary members 30 by the 
removable means 30a and 30b. Accordingly, the floor clothes 60 mounted on the lower ends 
of the rotary members 30 are rotated together with the rotary members 30. Then, by 
contacting the rotated floor clothes 60 against the floor, the impurities or old dirt on the 
corresponding floor are removed as the floor clothes 60 are rotated. 



13 



AB-1129 US 

As described above, according to the present invention, by mounting the floor clothes 
60 and 61 on the suction assembly of the vacuum cleaner, and rotating the floor clothes 60 
and 61 at a high speed according to the rotational driving of the rotary driving means, while 
the dust is removed by the vacuum suction of the vacuum cleaner, the impurities or old dirt 
stuck on the floor can also be removed. Accordingly, cleaning efficiency is improved. 

Although the preferred embodiments of the present invention have been described, it 
will be understood by those skilled in the art that the present invention should not be limited 
to the described preferred embodiments, but various changes and modifications can be made 
within the spirit and scope of the present invention as defined by the appended claims. 
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